An endophytic actinobacterial strain RZ36 T , isolated from roots of the salt-marsh plant Halimione portulacoides, was subjected to a polyphasic taxonomic characterization. 16S rRNA gene sequence analysis revealed that this strain belonged to the genus Microbacterium. The closest phylogenetic relative was Microbacterium hominis DSM 12509 T , with a pairwise 16S rRNA gene sequence similarity of 98.8 %. The DNA-DNA hybridization value between strain RZ36 T and M.
The genus Microbacterium as defined by Orla-Jensen (1919) and emended by Collins et al. (1983) consists of a diverse collection of Gram-stain-positive, rod-shaped and nonspore-forming bacteria. At present, more than 90 species are recognized, which have been described from the most varied ecological habitats, including plants. Species of the genus Microbacterium have been isolated from the phyllosphere and rhizosphere (Behrendt et al., 2001; Madhaiyan et al., 2010) . Besides, members of the genus have also been reported as endophytes of different plants (McInroy & Kloepper, 1995; Karojet et al., 2012) . Recently, we described two endophytic species of the genus Microbacterium, Microbacterium endophyticum and Microbacterium halimionae, from the salt-marsh plant Halimione portulacoides (sea purslane) (Alves et al., 2014) . This paper describes a novel endophytic species of the genus Microbacterium isolated from roots of this halophytic plant.
Plant samples were collected in the estuary Ria de Aveiro in the area of Largo do Laranjo, Murtosa, Portugal (40 u 439 48.00 N 8 u 369 45.50 W), washed thoroughly under tap water and surface sterilized, as described by Bacon et al. (2002) , and macerated in PBS. Aliquots of the serially diluted root extracts were plated on tryptic soy agar (TSA; Merck) and incubated at 28 u C for 3 days. Strain RZ36 T was routinely cultured on TSA at 28 u C and preserved at 280 u C in tryptic soy broth (Merck) supplemented with 20 % (v/v) glycerol.
Genomic DNA was extracted using a Genomic DNA Purification kit (Thermo Scientific) according to the manufacturer's instructions. The 16S rRNA gene was amplified and sequenced using the universal bacterial primer set 27F and 1492R (Lane, 1991) . Purified PCR products were sequenced at GATC Biotech (Germany). A search against the EzTaxon database (http://www.ezbiocloud.net/eztaxon; Kim et al., 2012) was performed in order to identify the closest phylogenetic relatives.
Multiple sequence alignments were performed using the CLUSTAL X program (Thompson et al. 1997) . Phylogenetic analyses were carried out with MEGA6 (Tamura et al. 2013) using the neighbour-joining (Saitou & Nei, 1987) and maximum-likelihood (Felsenstein, 1981) algorithms. Evolutionary distances were calculated with the Kimura twoparameter model (Kimura, 1980) and a bootstrap analysis (Hillis & Bull, 1993) T was used as reference strain for comparative phenotypic, chemotaxonomic and DNA-DNA hybridization studies.
The Gram reaction was determined using a Gram staining kit (Merck) according to the manufacturer's instructions.
Oxidase and catalase activities were tested as described previously (Trujillo et al., 2006) . Cell morphology and motility were determined using a phase-contrast microscope (61000). Growth at different temperatures (0, 4, 10, 15, 20, 25, 30, 37, 44 u C), salinities (0.5, 1, 2, 4, 6, 8 %, w/v) and pH values (pH 4.5, 5, 5.5, 6, 6.5, 8, 8.5, 9, 10, 11, 12) was tested on TSA as basal medium. In the case of pH tests, the medium was adjusted using appropriate buffer solutions (McIlvaine, 1921; Bates & Bower, 1956) . Physiological characteristics of the strains were determined using API 20E, API 20NE, API ZYM and API 50CH test strips (bioMérieux), following the manufacturer's recommendations. Hydrolysis of casein and Tween 20 was evaluated on TSA supplemented with 1 % skimmed milk or Tween 20, respectively.
Strain RZ36
T was Gram-stain-positive, negative for oxidase and positive for catalase. It did not reduce nitrate to nitrite and was negative for indole and hydrogen sulfide production. Strain RZ36
T was able to grow in the presence of NaCl up to 6 % (w/v) and efficiently hydrolysed gelatin and casein. Table 1 presents the differential characteristics  between strain RZ36 T and its closest relative, the type strain M. hominis DSM 12509
T .
Biomass for peptidoglycan, menaquinone, polar lipid and whole-cell sugar analysis was prepared by cultivating the strain in tryptic soy broth at 28 u C for 72 h on a rotary shaker until reaching stationary phase. Cells were harvested by centrifugation and washed with 0.9 % (w/v) NaCl. For fatty acid methyl ester analysis, the two strains were grown on TSA at 28 u C for 3 days or until good growth was obtained on the third quadrant (Sasser, 1990 ).
The analysis of peptidoglycan structure was conducted as described by Schumann (2011) . The glycolate test was performed as described by Uchida et al. (1999) . Whole-cell sugars were analysed according to the method of Staneck & Roberts (1974) . Fatty acids were extracted, methylated and analysed according to the standard protocol of the Sherlock Microbial Identification System (MIDI), and peaks were named using the database SACTIN6. Menaquinones were extracted from freeze-dried cells using the two-stage method described by Tindall (1990a, b) , separated by TLC on silica gel and further analysed by HPLC. Polar lipid analysis was carried out according to the protocol of Minnikin et al. (1984) . Components were separated and identified on twodimensional TLC and developed with anisaldehyde, ninhydrin, molybdenum blue and molybdophosphoric acid.
Chemotaxonomic analyses showed that peptidoglycan of strain RZ36 T contained the amino acids ornithine (Orn), alanine, glycine, glutamic acid and homoserine (Hse) with the molar ratios of 0.8 : 0.7 : 3.0 : 1.4 : 1.0. Partial hydrolysate of strain RZ36
T contained the peptides Orn-D-Ala, Gly-Orn, Gly-Glu. These data suggest that the peptidoglycan of strain RZ36 T belongs to type B2b. In comparison with M. hominis DSM 12509 T , which has Lys as the diagnostic diamino acid (Takeuchi & Hatano, 1998) , strain RZ36 T contains Orn. A red-purple colour indicated that the glycan moiety of the cell wall contained N-glycolyl residues. The results of the whole-cell sugar analysis indicated that galactose, glucose, rhamnose, ribose and xylose were present. With respect to the sugar profile of M. hominis, galactose and rhamnose have also been reported for this species, in addition to mannose and 6-deoxy-L-talose.
The major fatty acids (.10 %) of strain RZ36
T were anteiso-C 15 : 0 (25.6 %), anteiso-C 17 : 0 (15.7 %) and iso-C 16 : 0 (36.4 %) ( Table 2 ). The same major fatty acids were present in M. hominis DSM 12509 T but the proportion was different. Thus, the most abundant fatty acid of RZ36
T was iso-C 16 : 0 (36.4 %), while for M. hominis DSM 12509 T the most abundant was anteiso-C 15 : 0 (42.3 %). Regarding menaquinones, strain RZ36
T contained MK-10 (11 %), MK-10(H 6 ) (10 %), MK-11 (64 %) and . This composition is in accordance with that reported for the genus Microbacterium and is different from that observed for M. hominis DSM 12509 T , which has MK-11 and MK-12 as major menaquinones.
The polar lipid profile of the novel strain was complex (Fig. S2) and the following lipids were detected: diphosphatidylglycerol, 
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A. Alves and others phosphatidylglycerol, two unknown glycolipids, three unknown phospholipids and one lipid. These results are in agreement with the general polar lipid profile reported for other species of the genus Microbacterium.
The DNA base composition of strain RZ36
T was determined by HPLC (Mesbah et al., 1989) . DNA was isolated by the modified procedure of Gevers et al. (2001) and DNA-DNA hybridization analysis between RZ36
T and M. hominis DSM 12509
T was carried out at 53 u C in the presence of 50 % formamide using the modified microplate method (Ezaki et al., 1989; Goris et al., 1998; Cleenwerck et al., 2002) .
The DNA G+C content of strain RZ36
T was 69.7 mol%, which is within the range 61-75 % reported for species of the genus Microbacterium (Alves et al., 2014) . The DNA-DNA relatedness value between RZ36
T was 16 %. Considering the threshold value of 70 % DNA-DNA relatedness for species definition (Wayne et al., 1987) , this result confirms that RZ36
T represents a distinct genomic species.
On the basis of the phenotypic, chemotaxonomic and genotypic results described, strain RZ36
T is visibly distinct from its closest phylogenetic relative, M. hominis DSM 12509 T , and represents a novel species of the genus Microbacterium, for which the name Microbacterium proteolyticum sp. nov. is proposed.
Description of Microbacterium proteolyticum sp. nov.
Microbacterium proteolyticum (pro.te.o.ly9ti.cum. N.L. neut. adj. proteolyticum proteolytic).
Cells are Gram-stain-positive, non-motile, aerobic, short rods. Colonies on TSA are circular, smooth and yellowish after 3 days of incubation at 28 u C. The growth temperature range is 4-37 u C, with an optimum at 28 u C. Growth occurs at pH 6.5-11 with an optimum at pH 7.0, and in the presence of 0. 
